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There are increasing calls to incorporate indigenous knowledge (IK) into climate adaptation planning (CAP) and related projects. However, given unique attributes of IK and the positionality of tribal communities to scientific research, several considerations are important to ensure CAP efforts with IK are ethical and effective. While such topics have been thoroughly explored conceptually, incorporation of IK into CAP is a nascent field only beginning to report findings and improve science production and delivery. Based on recent work with Ute Mountain Ute (UMU) resource managers and knowledge holders, we reflect on key considerations for incorporating IK into CAP: the importance of sustained and multi-level tribal engagement, operational approaches to IK incorporation, cross-cultural challenges with risk-based approaches, and how CAP can support existing tribal priorities. We hope exploring these considerations can help set appropriate expectations, promote ethical interactions, and increase the effectiveness of tribal CAP and related efforts.
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1 Introduction

Climate change adaptation planning (CAP) increasingly seeks to incorporate the valuable knowledge held by indigenous communities (Makondo and Thomas, 2018; Mbah et al., 2021; Petzold et al., 2020). Indigenous knowledge (IK; a body of observations, oral and written knowledge, innovations, technologies, practices, and beliefs developed by Indigenous Peoples through interaction and experience with the environment; U.S. Department of the Interior, 2023) offers unique insights into past and present climatic conditions and can inform adaptation strategies (Nyong et al., 2007). However, incorporating IK into CAP raises critical considerations of ethics, effectiveness, and the unique positionality of IK vis-à-vis western science (WS; Latulippe and Klenk, 2020; Makondo and Thomas, 2018; Mathiesen et al., 2022).

Related topics such as IK research ethics, IK integration, and tribal sovereignty, have been explored theoretically for a variety of applications, but lessons learned from on-the-ground CAP with IK are still needed (Petzold et al., 2020). In this manuscript, we reflect on an on-going CAP effort that incorporates IK with the Ute Mountain Ute (UMU) Tribe and share considerations for others seeking to incorporate IK in CAP. While these considerations are not exhaustive—indeed, we encourage others to build upon this initial set—sharing this initial set is motivated by the growing number of calls to incorporate IK and WS (Gadgil et al., 1993; Hoagland, 2017; Jessen et al., 2022; Nyong et al., 2007; Sidik, 2022; Williams et al., 2020) and the attendant risks to tribal communities (Carroll et al., 2020; Keane et al., 2017). We share practice-based lessons with the aims of supporting CAP practitioners and researchers navigating the complex terrain of IK incorporation and fostering ethical collaboration for the benefit of tribes, federal agencies, and environmental managers.

The UMU climate project (hereafter UMU-CP) first began during a conversation between staff at the North Central Climate Adaptation Science Center (NC CASC) and the UMU Environmental Department during a site visit to Towaoc, CO, in December of 2019. The UMU-CP was designed to support implementation of the recently completed UMU climate adaptation plan (UTE Mountain UTE Tribe, 2020) by using both IK and WS to mainstream climate information into UMU manager decision making processes. The project team includes the UMU Climate Change Coordinator, NC CASC researchers, a USDA Forest Service adaptation specialist, a non-profit scientist, and UMU natural resources personnel. To date, the UMU-CP has entailed site visits, regular virtual meetings, and a scenario planning workshop. Through these engagements, the project has brought remote sensing analysis, IK, climate data, and subject-matter expertise to bear on a climate-informed assessment of ongoing and future UMU resource stewardship projects and planning.



2 Sustained multi-level tribal engagement supports indigenous knowledge incorporation

Federally recognized tribal governments are critical interfaces for ethically accessing IK (Carroll et al., 2020; Dalton et al., 2018; Executive Office of the President. Office of Science and Technology Policy & Council on Environmental Quality, 2022; National Oceanic and Atmospheric Administration (NOAA), 2023; Steen-Adams et al., 2023; U.S. Department of the Interior, 2023). For example, tribal historic preservation offices (THPO) may guide access to cultural resources (Ciocco et al., 2023), and tribal institutional review boards may have relevant protocols regarding data-sovereignty and other research ethics (Him et al., 2019; Kuhn et al., 2020).

Engagement of tribal governments including tribal natural resource management programs does not, however, de-facto constitute incorporating IK expertise as such institutions may or may not reflect and/or represent traditional tribal cultural systems (Ciocco et al., 2023; Cohen, 1942; O'brien, 1993). Although the terms traditional ecological knowledge (TEK) and indigenous knowledge have been used in various contexts (see Green, 2008; Onyancha, 2024 for details), their recognition as valid evidence for inclusion in federal policy, research, and decision-making requires adherence to specific standards regarding the quality and transparency of data sources, as well as the preservation of tribal intellectual property (Brush, 1993; Lefthand-Begay et al., 2024; Ornstein, 2023). For this reason, incorporation1 of IK can be approached as a sub-component of broader engagement with a tribal government (Figure 1). While tribal engagement alone in a project does not constitute IK incorporation, intentionally designed and comprehensive engagement can pave the way for IK incorporation (Steen-Adams et al., 2023).
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FIGURE 1
 A depiction of the engagement, and climate adaptation planning (CAP) process of the Ute Mountain Ute climate project (UMU-CP). We appended lead to the original mode of engagement framework (Bamzai-Dodson et al., 2021) to account for the role of the principal investigator within the engagement format. The stages of the planning phase of CAP are adapted from Cross et al. (2012). For the UMU-CP, IK was incorporated via consult engagement through interviews with IK-holders with methods detailed shown in Figure 2 and applied primarily to CAP stage 2.


This engagement can take multiple forms, including inform (notifying collaborators of research results), consult (indirect engagement of collaborators through interviews, expert elicitation and related methods), participate (direct and sustained engagement in the knowledge production process), and empower (sustained and direct engagement with methods designed to address power imbalances; Bamzai-Dodson et al., 2021). Here, consult engagement should not be confused with tribal consultation—the formal government to government process (Blumm and Pennock, 2022; Executive Office of the President, 2022; Washburn, 2023). Projects with the goal of IK incorporation may need to engage with multiple entities or organizations within a tribe, rather than solely engaging with an individual entity within a tribe (for example, just the tribal department of natural resources or the tribal historic preservation officer).

Importantly, multiple modes of engagement can be applied within a single project to engage with the multiple entities within a tribe, as was done for the UMU-CP (Figure 1). The overall process was led by biophysical and adaptation scientists and the UMU climate change coordinator (lead engagement). Engagement between these team members began a year before the formal start of the project and included a site visit and many conversations about how to support UMU climate adaptation efforts. Once the formal project began, this project team obtained consent to implement the project from the UMU Tribal Council and coordinated with the UMU THPO in the collection and preservation of IK (inform engagement). IK was elicited from UMU IK-holders via interviews and was then incorporated into the CAP process by managers and researchers (consult engagement; see section 2 for details). UMU resource managers were involved in various stages of the project, but their participation in the scenario planning process, which entailed the translation of climate information into insights for adaptation (empower engagement), was especially important. Deliberately identifying a project’s modes of engagement with various partners is important for scientific transparency and setting expectations. Flexibility in project aims and timeline were also critical to responding to evolving constraints (e.g., COVID-19 pandemic) and partner needs and capacity.



3 Operational approaches to incorporating indigenous knowledge into climate adaptation planning

IK may be incorporated throughout each of the stages of CAP (e.g., consider etic-emic dialectic methods; Chen, 2010; Dalton et al., 2018; Darling, 2017; Eckensberger, 2015; Miller et al., 2017); however, a common approach is to rely on WS throughout CAP and incorporate IK in a limited fashion for select stages. As a generic example, limited incorporation may entail a western scientist saying to IK-holders:



This is your climate, these are your natural resources, here is how climate and the resources have changed, here are some scenarios of future change, and here’s what you can do about it. Can you corroborate some of those historical conditions and weigh in on selecting management strategies?

 

This can be contrasted with a more comprehensive incorporation, or even integration, of IK:



What is climate from an IK perspective, what is this land and the resources in it, what changes have you observed recently or in historical times, what do you think causes them, what do you think will be the future trajectories, and what should be done about them,

 

While broadening the scope of IK incorporation may be laudable, limited IK incorporation may be necessary or preferred by IK-holders, tribal institutions, or scientists (Dalton et al., 2018).

CAP facilitators attempting to incorporate IK into CAP may benefit from a background in theoretical literature addressing knowledge systems. This includes the overarching relationships and attitudes between IK and WS (Haverkort and Reijntjes, 2010; Rist and Dahdouh-Guebas, 2006), meta-ontology grappling with fundamental disparities in how indigenous and western knowledge systems interpret and define reality (Daly et al., 2016; Furlan et al., 2020; Hacking, 2002; Ludwig, 2018), values or axiology (Hartman, 2011; Henry and Foley, 2018; Rescher, 2013), epistemology (Ludwig, 2017; Watson and Huntington, 2008), as well as conceptual approaches of integration (Bohensky and Maru, 2011), bridging (also braiding, weaving; Muir et al., 2023), and ‘partial overlaps’ (Ludwig and El-Hani, 2020; Makovec, 2023).

As mentioned in Section 1, our approach to operationalizing these theoretical concepts may be described as a form of consult engagement with IK holders to inform the assessment of climate change impacts (Figure 1). At the project outset, the depth of IK incorporation was left open ended, as it was difficult to determine a priori the most appropriate roles IK would play in the UMU-CP. The UMU Climate Change Coordinator and a local Ute elder conducted interviews with individual Ute elders, selected by recommendation of the Ute elder collaborator. Semi-structured interviews were generally conducted in the respondents’ home setting with a few in an office setting. All interviews were conducted in English with the audio recorded. To maintain data sovereignty, IK interviews were kept as an internal-tribal data source, housed in coordination with the THPO for tribal member access. Excerpts selected by the UMU Climate Coordinator were made available for review by workshop participants.

By employing interviews with IK holders in this engagement, we expand the set of consult engagement tools from commonly applied expert elicitation methods such as Delphi (Mukherjee et al., 2015; Tseng et al., 2022) to include other social science methods of knowledge elicitation that may not typically be considered tools for “consultation” per se. However, IK incorporation into environmental management decision making without involvement of dedicated anthropologist or ethnographic expertise can mean that important methodological considerations may be inadequately addressed (Davis and Wagner, 2003).

We offer a non-comprehensive conceptual roadmap of important methodological considerations for IK incorporation (Figure 2). These include the type of source IK is derived from (e.g., group interviews/focus groups/councils/panels; Frey and Fontana, 1991; McLafferty, 2004; textual analysis; Marcus and Cushman, 1982); and how that source was sampled to represent the larger body of IK (Bernard, 2017; Davis and Wagner, 2003; Lichtman, 2017). The location, setting, and language within which the IK was elicited, which can influence cultural-linguistic code-switching (Molinsky, 2007; Wehi et al., 2009). For example, interviewing an IK-holder at a sacred site in their native language may produce very different responses than an interview conducted in an office setting in English (Wehi et al., 2009). Rapport is heavily emphasized in indigenous research methods and may include interviews conducted by fellow tribal members and close family members, and long-term relationship building between researchers and IK-holders (Albuquerque et al., 2019) and ideally within broader co-management arrangements (Chapman and Schott, 2020; Schott et al., 2020; Washburn, 2022). We also include coarse typologies of methods for design, elicitation, interpretation, and aggregation as used throughout social science research (Bennett et al., 2017; Bernard, 2017; Charnley et al., 2017; Skinner, 2013; Cox, 2015). This roadmap is not a substitute for involving social scientists; rather, we hope that wider use of such a roadmap might raise awareness of the methodological decisions entailed in IK elicitation and promote collaboration with social scientists that are attuned to the nuances of these and other methodological choices.
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FIGURE 2
 Methodological considerations in indigenous knowledge (IK) documentation as a form of consult engagement, with arrows representing the methods undertaken in the Ute Mountain Ute climate project (UMU-CP).




4 Risk-based framing of climate adaptation planning presents inter-cultural challenges

Risk-based approaches to climate adaptation require assessment of climate-related threats and vulnerabilities for specific environmental resources (Kettle et al., 2014; Kuklicke and Demeritt, 2016). Climate change scenario planning (Miller et al., 2022) and related CAP methods thus involve envisioning future climate conditions and events—including severe droughts, floods, and fires—and their implications. Implications include climate change “winners” or management opportunities, and even the undesirable implications can be effective at increasing awareness and motivating action (Burt and Nair, 2020; Davidson and Kemp, 2023). Recognizing that CAP often deploys such methods with the aim to empower managers to meet their management goals, nuanced attention to the cross-cultural impact of risk-based approaches is nonetheless critical to ethical IK engagement.

Across various domains, envisioning undesirable future outcomes can be used to catalyze a proactive response, a strategy sometimes referred to as fear appeals, negative framing, or loss framing (O'neill and Nicholson-Cole, 2009; Ruiter et al., 2001; Tannenbaum et al., 2015). Effectiveness of such strategies depends broadly on the degree of moral obligation felt by the recipient(s) and their perceived individual or collective efficacy in addressing the challenges presented (Armbruster et al., 2022; Chen, 2016; Ruiter et al., 2014; Sarrina Li and Huang, 2020; Witte and Allen, 2000). IK-holders may be uniquely impacted, as they may embody a heightened sense of moral obligation when faced with environmental concerns (Jostad et al., 1996) and may further possess lower senses of efficacy (e.g., tend to be socio-economically, geographically, and culturally disenfranchised; Cornell, 2006; LaFromboise et al., 2010; Leonard et al., 2020).

For example, consider the relative moral obligation and self-efficacy experienced by a hypothetical manager and an elderly IK-holder in addressing a drying fresh-water spring. The manager may see the spring as a livestock drinking station, an economically valuable but replaceable commodity, and may be equipped with funding, equipment, operational guidelines, and staff to address it. The IK-holder may view the same spring as an irreplaceable home to deities known in visceral relational terms and may have relatively limited capacity to implement restoration.

For the UMU-CP scenario planning workshop, the primary audience was UMU environmental managers, and the scenario planning exercise seemed to promote productive recognition of the climatic changes confronting the Tribe. Two IK-holders also had the opportunity to participate directly in the workshop. Envisioning implications of different future climate conditions for resources yielded scenarios involving extreme drought, loss of traditional foods, and desertification of rangelands. These implications evoked sincere discussions by IK-holders regarding the ability of young generations to/not to continue cultural traditions, community health and survival, and historical and future resolve to stay in their homelands.

Deepening the sense of moral obligation, some IK systems may entail a feeling of responsibility for climatic changes, perceiving climate change as occurring in part due to lack of community adherence to ceremonial protocols (Boillat and Berkes, 2013). Envisioning environmental catastrophes may also invoke apocalyptic prophecies found throughout many Native American religions (Irwin, 1997; Irwin, 2014).

In so much as IK-holders may muster proactive responses to envisioned climate change scenarios, such responses may take unique forms (Ford et al., 2016) such as ceremonial activities, youth engagement, or restoring traditional cultural practices (Boillat and Berkes, 2013; Schramm et al., 2020). For example, the Tribal Climate Adaptation Menu lists ‘Consider cultural practices and seek spiritual guidance’ as the first adaptation strategy for addressing climate change impacts (TAM (Tribal Adaptation Menu) Team, 2019). Given that ceremonial practices are not widely supported climate adaptation strategies in formal management settings, such thinking may inadvertently be stifled in lieu of more normative management interventions.

Given the potential for increased moral obligation, relatively low levels of self-efficacy in effecting natural resource outcomes, and stifling of responses proposed by IK-holders, we urge caution when undertaking risk-based methods. Effective facilitation in this regard may require deeper cultural understanding, close attention to the real-time responses of IK-holder participants, as well as nuanced articulation of both worst-case scenarios and best-case scenarios (Amer et al., 2013; Brooks and Curnin, 2021; Dhami et al., 2022; Favato and Vecchiato, 2017), or positive visioning [e.g., via the Nature Futures Framework, Durán et al., 2023; IPBES (Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services), 2023]. Navigating these inter-cultural complexities may also be aided by the role of so-called knowledge bridges/knowledge brokers/bi-cultural competency—individuals adept in both IK and WS (Bohensky and Maru, 2011; Fornssler et al., 2014; Hong, 2010; Makondo and Thomas, 2018).



5 Climate adaptation planning can support and align with tribal priorities

Federally recognized tribes retain political and legal sovereignty, including the right to self-determination (Cornell and Kalt, 2010; Tsosie, 2011), yet often face an onslaught of proposals and requests from extractive industries, religious institutions, renewable energy, gaming and other economic enterprises, environmental organizations, and other sectors (Blumm and Pennock, 2022). In this context, it is all the more important that researchers and federal agencies respect the authority of tribal leaders and communities to determine what is in their own best interest and support such efforts by providing impartial information to empower tribal-led solutions.

Tribes often must weigh climate adaptation measures at serious opportunity costs. Many tribes face complex social challenges including but not limited to addiction crises, unemployment, lack of housing and basic utilities of running water and electricity, heightened rates of violence and suicide, chronic disease, pollution, culture and language loss (Akee et al., 2024; Ehrenpreis and Ehrenpreis, 2022; Hardy and Brown-Rice, 2016; Hilton et al., 2018). Tribal citizens ultimately pay the price (often a visceral and existential price to themselves and family members) of diverting resources from these immediate challenges toward climate adaptation or other concerns. Yet our experience illustrated the rapidly closing window for IK incorporation into environmental management (Aswani et al., 2018; Tang and Gavin, 2016; Okui et al., 2021), as multiple elders set to be interviewed during the project passed away before interviews were conducted.

In tribal natural resource management, a salient and under-recognized concern is that tribes may lack comprehensive natural resource management plans (Ciocco, 2022; Jampolsky, 2015). The American Indian Agricultural Resource Management Act (AIARMA; 25 USC Ch 37), tribal forest management policy (25 USC Ch 33), and a host of related federal policies call for the development of tribal agriculture, water, forest, wildlife, and other management plans, ostensibly coalesced into an Integrated Resources Management Plan (Hall, 2001). When tribes lack such planning documents to organize management under current climatic conditions, planning for potential future conditions may be seen as putting the cart before the horse. With foresight, however, CAP may be strategically used to both plan for climate change while back-filling more immediate or fundamental natural resource planning needs. In a similar vein, CAP may present opportunities to intersect with many of the broader aforementioned social challenges faced by tribes (Castells-Quintana et al., 2018; Poiani et al., 2011; Tucker et al., 2015).

The UMU-CP effort sought to build on the Tribe’s recently developed climate action plan. While the UMU-CP project team explored the possibility of tying research projects to high-level tribal management planning documents, managers ultimately preferred to connect the UMU-CP to a number of active management projects, reassessing those projects’ objectives and strategies. The ongoing collaboration with UMU may further lead to new projects and other future directions, but this is contingent on the Environmental Department’s priorities and capacity.



6 Conclusion

Integrating indigenous knowledge (IK) into climate adaptation planning (CAP) requires thoughtful attention to tribal engagement, operational approaches to IK incorporation, the cultural implications of risk-based approaches, and support for tribal priorities. Addressing these factors is crucial for more comprehensive incorporation of IK at the programmatic level (Ciocco et al., 2023), ensuring culturally relevant climate adaptation for tribes (Reid et al., 2014), and realizing the potential of IK to inform broader climate adaptation efforts (Pisor et al., 2023). However, effective CAP efforts involving IK often encounter challenges due to incentives that encourage researchers and agencies to reduce costs and time commitments. While dedicated expertise and long-term relationship-building may mitigate some of these challenges, genuine personal and institutional investments are irreplaceable.
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Footnotes

1   In this manuscript, we use the term ‘incorporation’ instead of ‘integration’ to describe the role of IK in CAP. The term ‘integration’ implies a deep, seamless blending into a unified whole, where both knowledge systems are fully interdependent. However, in practice, CAP predominantly follows a western science paradigm to which IK is added to varying degrees. Therefore, we find ‘incorporation’ to more accurately reflect the CAP process as described herein.
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